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INTRODUCTION 


We are very pleased to have the opportunity to 
appear before the Committee to contribute to your 


consideration of the subject of nuclear power economics. 


New Brunswick derived its electrical energy in the 
early days from its rivers and iocal coal resources. 
Most of the hydro-electric potential in the Province has 
been developed for several years and local fossil fuel 
resources have not been sufficient or economic enough to 
meet the total requirement for electricity. 

Consequently for many years New Brunswick has been using 
imported oil ‘to make up’ the short fall. NB Power has 
interties with Québec, Prince Edward Island, Nova Scotia 
and Maine. There are regular energy interchanges with 
all the adjoining utilities with major net purchases 


from Québec and major net sales to New England. 


Because of the limited local energy resources and 
because of the capacity, provided by the strong 
interties and the total available market, to accommodate 
relatively large units on the system, NB Power has been 
interested in nuclear power for 20 years. The first 
unit, Point Lepreau I, was committed 15 years ago and 


entered commercial service 5 years ago. 

This submission provides: 
% background information on the NB Power system 
experience with Point Lepreau I during the 
construction phase and during operation, embracing 


technical, financial. social and economic aspects 


potential for further nuclear power in New 
Brunswick 


waste disposal views 


long range considerations 
a aed 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Toronto 


https://archive.org/details/31/61119721314 
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BACKGROUND 


Electric Power Act 


The New Brunswick Electric Power Commission, or NB 
Power, is a publicly-owned provincial crown corporation 
established in 1920 under the Electric Power Act of the 


Provincial Legislature: 


“The intent, purpose ana object of tnis Act is to 
provide for the continuous supply of energy adequate for 
the needs and future development of the Province and to 
promote economy and efficiency in the generation, 


distribution, supply, sabe and use of power.” 


NB Power Goals and Objectives 


NB Power’s goals are two-fold: 


To provide a safe, reliable and adequate supply of 
electricity to New Brunswick customers at the lowest 


practicable cost. 
AND 


To use the opportunities provided by the 
development and operation of the NB Power system to 
enhance the economic development of the Province of New 


Brunswick. 
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In meeting these long-term goals, NB Power’s 


Curent ®objectives are 8to: 


- stabilize production costs 

- make economic use of indigenous fuel resources 
- maintain market share for exports 

- reduce oil dependence 

- promote the wise use of electricity 


- optimize its long-term financial structure 


Generation Capacity 


NB Power’s generating capacity consists of: 


hydro 865 MW 
nuclear 635 MW 
One 1425 MW 
coal 265 MW 
POLecmc Oral Oe 3190 Megawatts 


Hydro potential in New Brunswick is largely 
developed. The Saint John River has. limited storage 
Capacity and hydro production is basically determined by 
the’ *run ote the river’. Flows vary considerably 
throughout the year. Other than during the high flow 
Spring and fall periods, hydro is used primarily for 


meeting peak loads. 


Nuclear power is provided by a single CANDU 600 
unt teats Point. Gepreauce Approximately, 27oe0£) the output 
is utilized in New Brunswick. Several New England 
utilities - Boston Edison, Massachusetts Municipal 
Wholesale Electric Company, Commonwealth Electric and 
Eastern Maine Electric Co-operative, have unit 
participation contracts in Point, Lepreau totaling 230 
MW. 
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NB Power is planning to convert its largest 
oil-fired plant at Coleson Cove to coal or to Orimulsion 
- an emulsified bitumen product. Presently, No. 6 oil 
is shipped to Saint John, pumped off tankers into 
storage and transported by pipeline 27 km to Coleson 
Cove. Oil supply is tendered and in recent years has 
been bought directly from Venezuela. 


NB Power’s coal plants at Grand Lake and Dalhousie 
are fired with a local coal strip-mined in the Minto 
area. It is a very high sulphur coal and major R&D work 
is progressing at our Chatham plant on sulphur dioxide 
reduction. Recently, a 22 MW Circulating Fluidized Bed 
test facility was commissioned at Chatham. In addition 
to testing high sulphur New Brunswick coal in 
conjunction with oil shale and limestone, the unit is 
available to fuel suppliers and electric utilities for 


combustion trials on a variety of low-grade fuels. 


Transmission System 


NB Power has 6 160 km of transmission lines. The 
utility serves 53 customers directly off the 
transmission system. These customers consume 50% of the 
provincial total - 51 of these customers, in fact, 
account for 42% of total kW.h sales. 


The remaining 2 customers off the transmission 
system are wholesale customers (cities of Saint John and 


Edmundston which account for 8% of kW.h sold). 
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Interconnection System 
NB Power’s transmission system interconnects with 


all other utilities in neighbouring provinces and 


states. 


Interconnection capacity is as follows: 


Nova Scotia 400 MW 
Fis 2... 100 MW 
Hydro-Quebec 1,000 MW 
New England 700 MW 
Maine 110 MW 


The Largest of our interconnections is: with 
Hydro-Quebec. Because we are also connected to the 
large New England system, we need high voltage direct 
current (HVDC) stations between ourselves and Quebec to 


Maintain the integrity of our system. 


In-Province Supply 


ieprovance energy sales of 10°53 billion kilowatt 


hours (kW.h) for the fiscal year 1986/87 was supplied as 


follows: 29.1% by nuclear 
234.3% by hydro 
14.5% by oil 
4.8% bys coal 
2h by purchased power as a 


replacement for oil and coal 


Each year, NB Power purchases surplus energy most 
of which comes from Hydro-Quebec. This energy is 
purchased on an hourly basis and costs 80% of what it 
would cost NB Power to generate. In 1986/87, the 
MtiiLeys purchased 6.7 billion. kWh. 
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Total Supply 


NB Power not only supplies in-province customers, 
but export customers as well. When the utility has 
surplus energy - for example in the spring when river 
flows are high —- NB Power sells surplus on an hourly 
basis. NB Power also has firm sales, i.e. contracts to 
supply a certain amount of energy to a certain utility 
for a certain period of time. These contracted sales 


are principally from Point Lepreau: 


Bxport@sales *durang 1986787, totalled 6.9 billion 
kW. bringing toval sales for the year to L7s2 billion 
kwW.h. 


Benefits from Interconnections 


Benefits from the purchase and sale of surplus 
energy over our interconnections has meant that 
in-province rates have been 14.3% lower than otherwise 


on average over the last ten years. 


Rate Comparison 


Electricity rate increases in New Brunswick have 
been below the rate of inflation in the 1980’s. Rates 
in New Brunswick are much lower than eastern U.S. rates 
and are the lowest in Atlantic Canada. They compare 
favourably with other Canadian provinces except those 


with large hydro resources. 
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Financial Position 


horetiscal year “endingatlarchy 317 mas 


($ Millions) 


Total Revenue SB25ei2 
Expenditures SiZn 
Net Income 29 
Total Fixed Assets $3,035 
Long-Term Debt-Net $2,088 


NB Power’s debt/equity ratio has been improving in 


recent years and currently stands at 84/16. 
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IF 5 By A EXPERIENCE WITH POINT LEPREAU I 


Experience with Point Lepreau I has two phases: 
the construction phase and the operational phase. The 
construction phase can be regarded as having lasted from 
the first steps toward commitment in 1973 to 
commencement of commercial operation in 1983. The 
operational phase overlaps the construction phase and 
can be regarded as beginning with the commencement of 
creation of the operating staff (1974) and extending to 
the present day. 


3.1 CONSTRUCTIONS PHASE 


Organization 


Atomic Energy of Canada Limited (AECL) performed 
the engineering of the nuclear (the steam raising) 
portion of the plant. NB Power assumed responsibility 
for engineering of the rest of the plant engaging 


consultants as necessary Co assist in Chis. tunction. 


NB Power purchased most of the necessary equipment 
and supplies directly from the suppliers on the 
recommendations of AECL and the consultants. An 
exception was certain major, special equipment which, 
for reasons of standardization, AECL bought for several 
projects and resold to each of the plant owners (NB 
Power, Hydro-Québec, Commision de Energia Nuclear de 


Argentina, Korea Electric Power Co.). 


NB Power acted both as project managers and 
construction managers but all construction work at site 


was Carnled outpusing= constriction, contractors. 


bextotxeg oe shenss7 28 < 


igaiaiss nett) SAUD eaeToen rE. 
yiiLisrene yee. Banieam aawes 20 a 
 anagia Iqgig ome ¥e Yhor eee Bacpilesecigns to} 


ne deenis rit: of Igleee of yapabeqss Bo ataeeloeres 


a ys apeeowh, 627 36 soon teow el erat ti) 
evs no esebiggye ee wood vbIS 0] ae tegen hee 
| rk  a%cedlLuane> ae Gap. 09a 29 Ree eebenbEss 
“las oetseieps) tineg 5. 46¢em OLetgeg Rem eal sgesnes 
lavéte y° idpaeg) JHA que i ten 2B ehek ya $o Gnoses? 30) 
ei, AI eeMe we iets aay te dome ai Bipses bah SI9ale70 
we amg nat cip ent Sire rey (Sepa oil ef A ISVO% 
; (oF doi ols. aeto® \enisaepsa 
‘te °te@erael Jaelose res aa 
‘se sOUgot se sadde Like zal 
s) | Sc Sees ape 


= Ope 


The completed systems and, eventually, the whole 
Station were commissioned by NB Power’s operating staff 
to the specifications and with the advice and assistance 


of AECL, NB Power’s own engineers, and the consultants. 


Financing 


The Government of Canada, through AECL, loaned NB 
Power $350 million (half the original estimated cost of 
the station) at the then current federal crown company 


borrowing rate. 


All other financing was obtained by NB Power 


through its normal channels for borrowing money. 
Performance 


It took 8 years to build the plant instead of the 
originally scheduled 6 years. The final cost was $1.45 


billion or twice the original estimate. 


The plant, however, is clearly a good one and the 
schedule protraction and cost overruns were by no means 
exceptional in that period ofp highs construction, actavity 
and very high inflation. Indeed, they were well below 


most contemporary experience in the United States. 


Nevertheless, the technical problems, institutional 
problems, some organizational frustrations, the schedule 
extension, and the expanding funding requirements put 
more strain on senior and middle management than was 
anticipated. It is something that others who might be 


in a similar position should be prepared for. 
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OPERATIONAL PHASE 


NB Power began assembling operating staff in 1974. 
The Station’ Nanager?joineGds ine 1975. Pbespiteithis early 
start and a vigorous and very conscientious program, 
acquisition and training of the staff and their 
qualification to Atomic Energy Control Board 
requirements was not completed until shortly before 


plant operation began in 1982. 


Commissioning of systems began in 1979; the reactor 
was first started up in July 1982; electrical power was 
first produced in September; and the station was 
declared in service on February 1, 1983. Again, despite 
technical and institutional problems, the station was 


successfully commissioned in very good time. 


Since entering commercial service the station has 
had anvexceptional*operating* record: +Totaleproduction 
to datetexceeds: 2y billionykWuht" Tov have® produced this 
amount of electricity from oil would have required over 
42 millwon@barre le, off fuel®oidtcostingiover sig 
bidiliont: © Lets average capacity LACKOr, OF percent..of 
Maximnumepossible production, in its first S years of 
commercial operation has been over 92 per cent, one of 
the highest in the world for that period among more than 


300 power reactors. 


Operating Objectives 


The objective in operating the station is to 
generate maximum practicable electricity safely, 
reliably, and economically with essentially no adverse 
effects on the environment. The preceding paragraph 
addresses experience with regard to reliability. Cther 


important operating statistics are as follows. 


i eo : a 


ar? 5 a! ae es 
— 7. a 
ie nee BALE oF é <1, ‘ _ . 7 


fetes sha a ie ap beninnvias: 
. bese ak immed rare 


7 a ‘ - ie 
Beal preakaads de oe 
tigampartont | rice iin Fs, Cosageas 
ae wider <1s  aueidey” Teagisutlgaat bots dco Per 

. ei, wane $ie7, ni bant2ey inane yiie? Sees 


pias beoubart ‘avai ot? Oaiee cette Ye! «9 Seb o2 


i902 borloget wyad DigWelie 692 WiMbsdeks 38 Savem 
1.0? seve ghildsene oe Iti Be a1 a2 tee) Aoottics Se 

o' Jesriey 35 Reyes Teanga ‘wena peat). .caiive 

4e @2A6e ¢ rae haa; a (icicauies *eiegs 

To wan .dodb reg RP feponaed eed. istoardasee 
neds “2 voor okie ent fo? 2Eae saz hee ~2 
ae xseog 00 


poey tl cae 


Safety and Cleanliness 


e The accident Erequency rate at Point Lepreau 1s 7.6, 
aADOULL 7 Se itnat Ore Olney Loermal plant SeOonmcueuNe 
Power system. Accident frequency rate is defined as 
Number of Disability Injuries x 10°/hours worked. 

3 The average radiation dose for station personnel has 
been between 1 and 2 millisieverts (msv) per person 
per year. Peak individual doses in 1986 and 1987 
have been 16.7 msv and 15.7 msv. The regulatory 
limiters 5s0°msy per year. 

There has been no radiation dose to members of the 
public. The calculated theoretical maximum dose has 
been less than 0.02 per cent of the regulatory 
im ies 

2 Annual releases of radioactivity in liquids have 
been less than 0.001 per cent of the regulatory 
Lami oe 

. Annual releases of radioactivity in gases have been 


less than 0.02 per cent of the regulatory limit. 


As evidenced by these statistics the station has 


been operated very safely and cleanly. 


Economy 


Table I shows the total unit energy cost at Point 
Lepreau for the fiscal years 1983/84 to 1986/87 in 
comparison with those for other thermal power plants on 
the NB Power system adjusted for capacity factor, and 


for the actual capacity. factor ; 
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NOTES: 


ADO a. 
TABLE I 


TOTAL UNIT ENERGY COST (CENTS/kW.h) 


Pt. Lepreau Coleson Cove Dalhousie 
1-635 MW (N) 3-335 MW (0i1) 1-200 MW(Coal) 
Estimated at Estimated at 
SUse Capa rT acuGn 80% Cap. Factor 
VAtesActuals (Cap. (At Actual Cap. 
Factor) Facto) 
Snr) 35 Ono} 
SO ayia ks) 2 Gea C59) 
PO asa) 4.0 Con.Gn) 
ape Ret 1 Gr Bay 4.3 (6.4) 
is The unit energy costs for Coleson Cove and 


Dalhousie at 80 percent capacity factor were 
estimated by pro-rating the fuel costs only for the 
higher-than-actual capacity factor. 


2is The use of low sulphur oil would increase Coleson 
Cove total unit energy cost at 80% capacity factor 
by about 0.4 cents/kW.h. 


eh The use of scrubbers would increase Dalhousie total 
unit energy cost by about 0.7 cents/kw.h. 


As can be seen from the Table and the notes, Point 
Lepreau I compared very favorably with Coleson Cove when 
oil prices were high but is at a disadvantage at recent 
price levels. Its total unit energy cost is somewhat 
higher than that of the coal-fired station with an 
adjusted capacity factor even if it is assumed that flue 
gas desulphurization is applied, but lower than actual 
costs. 

In extrapolating to the future, it must be borne in 
mind that New Brunswick coal is limited and imported 
coal prices are relatively low at the present time. It 
is.sclear thatsthe, Poing Deprecais No.l jinitahas sa: ower 
total cost than any alternate plant which could be 


brought on line today. 
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Export 


A very important aspect of the Point Lepreau 
Project, is exports ofe one=chirdiyor ptsyoutputeto. New 
England. This is done under "all events" cost-of- 
service contracts with several utilities in that area. 
Under these contracts the buyers pay all fixed charges, 
including their share of provisions for eventual plant 
decommissioning and fuel waste management, for their 
share of the unit’s capacity regardless of how much or 
how little energy they receive and they pay appropriate 
shares of all variable costs for the energy they 
receive. These contracts extend to October 1988 with 


provision) tor jannualeextensions tooo: 


These contracts do two important things for NB 
Power.ne fine tes the tefitectitofipthe toutaightiesale: o£ 92:30 oMW 
capacityuof ithe) plant meansiithat ratuisteffectively a 405 
MW unit on the NB Power system. The relevant reserve 


provision corresponds to this lower figure. 


Secondly, of course, the system’s customers benefit 
from the economies of a 635 MW unit although there is 
effectively only 405 MW of nuclear capacity on the 


system. 


These export sales made the project financially 
tractable in the face of the higher than anticipated 
capitaly cost. 


From a national point of view it is worth noting 
that export ‘sales of ‘this type are tantamount*to selling 
a nuclear power prantecG that tcdpachiyw( 220tMwp plus eis 
fuel and operation to the United States with all the 
benefits of exporting high tech employment and a little 


more uranium and of improving the balance of trade. 
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POTENTIAL FOR FURTHER NUCLEAR POWER 


NB Power has a requirement for more generating 
Capati£yi insetherl 390s Units. 2008 tor 400PMW ine capacaty 


are of appropriate size. 


A 200 MW unit to use New Brunswick coal is under 
consideration, but there are serious cost problems 
because of the high sulphur content (6-8%) of New 
Brunswick coal and the new federal-provincial agreed 
limitations on sulphur emissions. The capital and 
operating costs for sulphur removal equipment create 
serious penalties on top of the steep coal recovery 
costs. These added costs may be balanced by social 
benefits and long term fuel security. It is expected 
that it will be committed in a thermal program which 
will include an initial 400 MW unit designed to burn low 


sulphur imported coal or bitumen product. 


A nuclear unit would be an acceptable alternative 
to a coal-fired unit from the technical point of view. 
The system would be able to offer such a unit high 
capacityyractor-operations® Acduplicatemofmthnebexistang 
600 MW Point Lepreau unit would be ideal if there were 
an opportunity to make a firm sale of 200 MW capacity to 
New England. It is recognized that there would almost 
certainly be divergencies from the Point Lepreau I 
design and no firm export market for some of the units’ 
capacity has, as yet, been found. AECL has produced a 
preliminary design of a 400 MW unit which better matches 
the in-province requirement. This design, however, has 
some new features which have not yet been proven in 
Operation. Nevertheless, the question with respect to a 
nuclear unit is not a technical one? it is an economic 


one. 


= | aes ; 


— a is = : vee a 5 52-1 
we . yaviod bam meine 7- - ee - pein HH jubixee 
ieinde sa * a iat” S shoot sos0t.” lemwes 


 badoegeb ed Pe gisegee Lavi wy ‘ghob hte 238Beaed 
dotaw aereois an arht3: 6 st baa Spin se: bis Se Seas 
wet —_ an ae ne by obb Tet boi sbplant £thv 
he tone netie be i heehee zefigion 
cry | 
| sone ee otthwagasgg o¢ sd ulwse 2ine-s7siome 
vet) So a Epodnigas ag: .aoed ifn bet t-lege #69 
ot goer faa ia dog eee | of ‘ott ‘an’ wie matAce ett 
prkreiae «Ad 1© e263 iigahe isk uf rwesgoveneses (1434¢02 
i 8v.etot: Tho bedi: athitgee 2m Wasaga eee see Bee 
‘¢ OY eS iggaé- i acs 16 Olas wee? ¢ User oe geteascone se 
A008 bisaw sted? Jans Pislagese2 23,28 Snetont veal 
“4 Emre Fis. a Bt 3633 a2 bartsp sake e¢ ~(ain730% 
"a Dhan age to) nde aOR n racine) ten hho geieeb 
» toe Sea dua “y xed ‘tee Se eet ypteeges 
(e.Jee Yortac Slaw s stl ee 2 ahhh a eeen ete 
£ , tiki neat pele Seat Vispaa t 
ot eseu@ gesd 2p) 2en-steneie 
© az /Aegaes aust Og 2. pant 


‘ 


sem aueEe ca =F Si, 


- 


= ie = 


A nuclear power unit entails an initial investment 
that is more than twice as great as that for a 
coal-fired unit (in round numbers, an extra billion 
dobkars)iq,) (Wha vertic wis fantacipated> that’ Buelaicoststwin | 
alter in the future so as to render such an investment a 
sound one, because of its existing high relative 
investment in nuclear, NB Power has taken the position 
that. thetfiinancialmand economictiriske for an additional 
nuclear unit must be no greater than for a coal-fired 


un? 


The scope and nature of employment associated with 
a nuclear ipowermiplant,.; durangi constructions and 
operation, and the minimal environmental effects of the 
plant are attractive to NB Power. From the national 
viewpoint, installation of a nuclear power plant instead 
of a coal-fired plant burning imported fuel. substitutes 
domestic high-tech employment and uranium supply for 
foreign coal-mining. If the federal government were to 
consider this employment effect sufficiently important 
to warrant investing the difference between the capital 
cost. tot) alinuclear wower plants ands the) capital. costpofinan 
equivalent coal-fired plant and were prepared to absorb 
(with the corresponding opportunity to obtain some 
benefit from) any difference in eventual cost between 
the nuclear and coal options, NB Power could give very 


serious consideration to the nuclear option. 
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WASTE DISPOSAL 


The use of nuclear power entails producing and 
confiningrradtvodctivetspecics. Beiltrentarls doing thirsain 
a hot, high pressure system. It also entails the later 
confinement of these species, rapidly decreasing in 
radioactivity, in pools and other facilities at ambient 
conditions. Following these two stages, it will be 
necessary to confine these, considerably tamer, 
materials for about 5 centuries and advantageous to do 


so for as long as practicable. 


Clearly, the most hazardous period is when the 
raglLoactivirtygis ehigheste@andtis tin athon;epressurized 
system. The next most hazardous period is when the 
material is first removed from the reactor. 90 percent 
of the activity decays in the first year and 70 percent 
of the remainder in the next 10, so that after 10 years, 
only 3 percent of the original radioactivity remains. 
The utility looks after this radioactive material during 
these most hazardous stages. Needless to say, it is 
treated with due respect; but there is every confidence 


thaterttcan betmanaged -properiy. 


Having regard for the amount of plant and 
personnel required to manage the material during this 
highly radioactive period and the level of radioactivity 
at the end of the period, the subsequent custody appears 
quite tractable. 


The subsequent custody can be broken into two 
periods - the first 500 years when the long-lived 
Lissionegproducts@aresdecaye@ng away toe! 107 000th their 
Original level and after 500 years when the heavy 


trans-uranic elements are the main toxic constituents. 
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After 10 years, the spent fuel (or the wastes 
extracted from them) need practically no cooling and it 
is feasible to store them in many simple ways, including 
concrete canisters with walls about 2 feet thick. fThere 
surely cannot be any question that, with today’s 
technology and the evidence of many structures and 
artifacts that have endured from earlier times, that 
containers can be built and protected to last several 


hundred years. 


With respect to the heavy, trans-uranic elements 
their total toxicity, even with large nuclear power 
programs, Tis smallftini gelation? terotherelong=lived 
toxicity being introduced into the biosphere routinely 
and extremely small in relation to total toxicity extant 
in the biosphere today. The nature of nuclear power 
process is that wastes remain in place, unlike most 
wastes such as automobile exhaust fumes for instance, so 
it is feasible and very economic to retain and confine 
them. The nuclear industry world-wide proposes 
extremely secure ways of doing this such as 
incorporating them in glass and impounding them in 
stable rock formations. Any release to the biosphere 
will be minuscule in comparison with the much larger 
amounts of toxicity now released directly into the 
biosphere. Unfortunately, this very careful approach 
has diverted attention from the fundamental question of 
relative safety to a discussion of the degree of 
perfection of the approach. It is reasonable to expect 
that the situation will be properly understood in time. 

It does appear that the concrete-cannister concept 
of on-site storage atyutheaplant site, already ‘being 
utilized at the decommissioned Douglas Point and 
Gentilly #1 reactors, could provide low cost, safe and 
effective storage of spent fuel at the plant where it 


was used for as long as necessary. 
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LONG TERM OUTLOOK 
The World Situation 


Solar energy provides man’s food and nearly all the 
energy required for a habitable environment. For a 
million years wood and straw have been used for 
supplementary heating and for cooking. For thousands of 
years animal dung and fat have also been used for these 
purposes and for lighting; and animal power, for work 
and transportation. For most of the world’s people 
biomass is still the primary source of controlled energy 
supply. The use of biomass for energy production 
remains universal, however, and is rather evenly 
distributed - North America and Tropic Africa, for 
instance, with roughly the same population, derive about 


the same amount of energy from biomass. 


The difference between the industrialized societies 
and the most primitive is that the former use stored 
energy resources (the non-renewables) to produce 10 
times as much energy as they derive from biomass. This 
is, used s for traditional purposes plus mobility and a 
small, but increasingly important, amount for 
information handling. Total world primary energy supply 


is approximately 300 GJ from the following sources: 


Oss) 40% 
Coal 25% 
Gas 15% 
Hydro 5% 
Nuclear 5% 


Biomass 103% 
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The use of energy will probably increase as the 
wovld populations increases (to. about. 6 billion, by 2020) 


and energy use in less-developed areas grows. 


Conventional oil production rates are predicted to 
decline in a very few decades; gas production ina few 
more. Tar sands and oil shales will extend the supply 
of the naturally fluid hydrocarbons for a while. Hydro 
potential is about 4 times that already developed but it 
is largely in areas in Africa and Asia that cannot soon 
afford the large investments needed to develop it. 
Energy production from biomass can be expanded 
moderately. Other renewable resources offer very little 


economic energy for the foreseeable future. 


The main energy sources to succeed oil and gas as 
major supplies, are, coal and nuclear energy. «Coal 
production can provide amounts of energy comparable to 
those from oil and gas for several decades. Uranium can 
provide at least 10 times as.much, energy as. all the 


FOSS weuels. 


The expectation therefore is that coal and nuclear 
power will become the main sources of electrical energy 


in the next century. 
New Brunswick 


It is expected that, in common with the world in 
general, New Brunswick will generate much of its 
electricity orrom coal land suranium ino thee 2st =centuny. 
Other sources will not be overlooked but the backbone of 
electricity supply is expected to be coal and nuclear 


power. 
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New Brunswick is well-positioned for this: 


ibs Because of its maritime location it has ready 
access to world fossil fuel supplies. 

an Because it is part of a technically well-developed 
and a relatively wealthy society it has ready 
access to the necessary technology and industry for 
modern electricity generation and transmission and 
it has the internal competence to use it. 

ole Because of its experience with oil-fired, 
coal-fired, hydro electric and nuclear power plants 
NB Power has the internal capability to properly 
evaluate options and to commit, construct and 


operate the most appropriate facilities. 


NB Power does not and cannot have all the technical 
support necessary to utilize nuclear power plants. Asa 
member of the international CANDU Operators Group (COG) 
it can obtain invaluable support from other members and 
contribute to the growing body of knowledge of CANDU 
plants. Since these plants are significantly different 
from other nuclear power plants it is absolutely 
essential; showever, that, ifthe Vine is >to survivemand 
improve, that there be a strong research and engineering 
effort devoted to maintaining it. In the past this has 
been provided by the federal government through AECL. 

It is appropriate that the utilities and industry assume 
a larger share of these efforts as the family of CANDU 
plants expands and this has, indeed, been happening. 
However, a major fraction of the research and specific 
engineering needs to continue to be provided by the 
federal government for as far as we can see. An 
alternative, of course, would be to abandon the CANDU 
line for light water reactors and to rely on foreign 
research and specific engineering as we, in this 


country, do in some other industries. 
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